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Project Introduction

High-energy space radiation from Galactic Cosmic Rays and Solar Particle
Events (SPEs) pose significant risks to equipment and astronaut health in
NASA missions. In particular, energetic particles from SPEs associated with
flares and coronal mass ejections (CMEs) constitute a highly dynamic and
penetrating radiation environment that may adversely affect not only beyond-
Low-Earth-Orbit missions, but also aircraft avionics, communications, and
airline crew/passenger health. It is crucial to develop a capability to forecast
SPEs and their effects on systems to guide planning of mission-related tasks
and to adopt risk mitigation strategies for personnel and equipment. In this
project, CFD Research Corporation (CFDRC) and the University of Alabama in
Huntsville (UAH) propose to develop a comprehensive modeling capability -
SPE Forecast (SPE4) - comprising state-of-the-art modules that individually
address important aspects of the overall problem, integrated within a novel
Python-language-based framework. SPE4 will include: (a) the MAG4 code for
probability forecasts of flares/CMEs, and resulting SPEs, based on SDO/HMI
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